Sarcoidosis is a noncaseating granulomatous disease of unknown etiology. The incidence is 11 per 100 000 white individuals and 34 per 100 000 black individuals. Cardiac involvement is seen in 2% to 5% of patients with systemic sarcoidosis and is often clinically undetected. This may be due to relative rarity of cardiac involvement, variability in presentation, or that there are no good clinical criteria for the diagnosis of cardiac sarcoidosis. Patients may be totally asymptomatic or have heart block, myocardial infarctions, heart failure, or sudden cardiac death, which may be due to involvement of the conduction system by sarcoidosis. We present a case of a 54-year-old black male with hypertension and hyperlipidemia. Prior to his death, he was witnessed to suddenly stand up, grab his chest, and collapse. His clinical cause of death was hypertensive and atherosclerotic cardiovascular disease. A retrospective review of autopsy cases over the last 23 years at our institution (n = 6900) was undertaken. This case illustrates a rare disease and highlights the importance of complete autopsy even in patients who might otherwise be signed out as an external exam or records review only. Acad Forensic Pathol. 2019 9(1-2): 97-106 
INTRODUCTION
Sarcoidosis is a poorly understood noncaseating granulomatous disease of unknown etiology. The incidence of the disorder is thought to be about 11 per 100 000 white individuals and is considerably higher in black populations worldwide (approximately 34 in 100 000 individuals) (1) . Women are more commonly affected than men, and the usual age of presentation is between 30 and 50 years (2, 3) . While there is no known cure for sarcoidosis, early diagnosis and treatment of the disease remains an important priority for clinicians, especially when the disease involves major organs such as the heart. For the autopsy pathologist, recognition of cardiac involvement by cardiac sarcoidosis as a mechanism for sudden cardiac death cannot be stressed enough.
Cardiac involvement by sarcoidosis has been reported in 2% to 5% of patients with systemic sarcoidosis and is often clinically undetected (4). In fact, some studies report asymptomatic cardiac involvement in patients with sarcoidosis at rates of up to 20% (3) . The high rates of nondetection may be due to relative rarity of cardiac involvement, variability in presentation of cardiac sarcoidosis, or lack of well-established clinical criteria for the diagnosis of cardiac sarcoidosis (2) . Clinical presentation varies in cardiac sarcoidosis from totally asymptomatic patients to those with heart block, myocardial infarction, heart failure, or sudden cardiac death. Sudden cardiac death may be due to involvement of the heart's conduction system by sarcoidosis, which likely triggers a fatal arrhythmia (1, (5) (6) (7) (8) (9) .
We present a case of a 54-year-old African American male whose past medical history included hypertension, hyperlipidemia, and chronic urticaria. On the day of his death, he was witnessed to suddenly stand up, "grab his chest," and collapse. Cardiopulmonary resuscitation was performed for approximately one hour, and his clinical cause of death was thought to be hypertensive and atherosclerotic cardiovascular disease.
MATERIALS AND METHODS
The decedent was autopsied at The University of Texas Medical Branch (UTMB) in Galveston, Texas (an academic medical center) using standard autopsy procedures. The decedent was autopsied due to his status as an inmate in the Texas Department of Corrections. A consultation with our local medical examiner revealed that if the patient had been a free-world individual, he likely would not have been autopsied at the local medical examiner's office due to his age and past medical history.
Standard hematoxylin and eosin-stained slides were prepared, as well as slides stained with Grocott methenamine silver stain for fungi and Ziehl-Neelsen stain for acid-fast bacilli.
A historical search for cases of sarcoidosis was performed using both the Epic and Cerner electronic medical record systems. The search term used was "Sarcoidosis," and the search context included both diagnosis lines and appearance of the search term within the text of autopsy reports. No time frame was imposed on the search parameters (the 23-year-review period was chosen due to availability of electronic medical records for that time period). Information collected from each case included the case number, date of death, date the case was performed, race, sex, age, incarceration status, whether the diagnosis of sarcoidosis was clinically known prior to death, anatomic sites involved by sarcoidosis, cause of death, and clinical history. This clinical information was collected from the Epic, Cerner, and PEARL (correctional) electronic medical records systems. Additionally, background demographic data were obtained on our total autopsy population during the same time frame, including racial/sex/age breakdown and incarceration status.
RESULTS AND DISCUSSION
The gross autopsy findings included large pale mediastinal and hilar lymph nodes ("potato nodes") and a heavy heart (490 g; reference 270 g-360 g) which had a white, firm, diffusely infiltrative process present ORIGINAL ARTICLE throughout the myocardium (Images 1 and 2). Microscopically, the process was composed of innumerable noncaseating granulomata (Images 3-5). Stains for fungal organisms and for mycobacteria were negative. The granulomata were present in both the right and left ventricular myocardium and the interventricular septal myocardium, the papillary muscle, and on the pericardial surface extending into the left ventricular myocardium. They were also seen in hilar lymph nodes ("potato nodes") and focally involving portal tracts in the liver. This systemic involvement by granulomata and exclusion of other granulomatous diseases allowed a diagnosis of sarcoidosis to be made. Importantly, the process involved both the sinoatrial and atrioventricular nodes. Of note, none of the major coronary arteries were compressed by this process, and as a whole, the major coronary arteries showed little to no involvement by atherosclerosis or sarcoidosis, thus disproving the antemortem clinical diagnosis of coronary artery disease (Image 6).
A review of autopsy cases over the last 23 years at our institution (1995-2018, n = 6900) revealed 30 cases of sarcoidosis (0.4%), a rate which is significantly higher than the general population as reported in the literature (0.011% in white individuals and 0.034% in African American individuals). Demographic data showed that 70% of our sarcoidosis patients were men, 77% were African American, 60% were incarcerated, and the average age at death was 50 years. 
ORIGINAL ARTICLE
This reflects the general autopsy population seen at our institution, with the exception of the fact that in our population only 24.8% of decedents are African American ( Table 1) .
The most common organ system affected by sarcoidosis in our study was the lungs (63% of cases), which is consistent with available literature (Figure 1) . Of the 30 sarcoidosis-related cases identified, 11 (37%) decedents had an antemortem diagnosis of sarcoidosis ( Table 2) .
Twelve of the 30 identified cases had causes of death directly related to their sarcoidosis, with the lungs being the most implicated organ in death (Figure 2) . Of those 30 sarcoidosis cases, nine (30%) showed cardiac involvement; two cases out of 30 had the cause of death listed as cardiac sarcoidosis (6.6%). In a New England Journal of Medicine review, it was reported that the incidence of clinically apparent cardiac involvement by sarcoidosis is 2% to 5% but that the autopsy rates of cardiac involvement in patients with sarcoidosis (symptomatic and asymptomatic) may reach up to 25% (9) .
The University of Texas Medical Branch is an academic medical center. Our autopsy service performs approximately 300 full autopsies a year. Our patient population includes free-world in-hospital deaths, free-world out-of-hospital deaths (medical examiner and private cases), incarcerated in-hospital deaths, and incarcerated out-of-hospital deaths (inmates who die in their correctional units or in outside hospitals). It is likely that the high rate of sarcoidosis seen is due to a combination of factors. The first is our mixed autopsy population. We autopsy higher numbers of 
African American individuals than are present in the general population of the state of Texas, and it is well known that sarcoidosis shows a predilection for persons of African descent (10, 11) . The second factor, and related to the first, is our relatively high rate of autopsy at UTMB. The rates of nonforensic hospital autopsies have been declining nationwide for decades, from numbers ranging from 70% to 80% of hospital deaths being autopsied in the 1970s and 1980s to less than 10% in current practice (12, 13) . At our institution, we autopsy decedents who would likely not be autopsied at other academic institutions, private hospitals, or even medical examiner offices. The third factor is the style of autopsy performed at UTMB. We perform full hospital-style autopsies and submit large numbers of blocks on each case for histologic review. Through this practice, we are more likely to encounter surprising diagnoses as well as incidental findingsthings not seen with limited or absent histologic ex- This case illustrates a rare disease that emphasizes the importance of complete autopsy even in patients who might initially be deemed as natural deaths on the basis of external exam or records review only. 
